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In 2018, CMoA

set ouft to creafte

the most
comprehensive
timeline of the
digital revolution
ever made.

The goal was to go
highlight
computers,
companies,
iInnovations,
people, and to
place them in the
larger cultural
context.
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Red banners are for
people who made key
contributions to
technology.
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Brown banners show
organizations that
figure prominently in
the development of
computing,

innovations [
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Violet banners Q
highlight inventions  w*

that allowed humans
toimagine and do
amazing new things.
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HOW IT BEGAN

Timeline of Tech History
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... Includes not only the leading lights in

engineering, but ma
highlights

1923-2005: fin American electrical engineer
wha, with Rebert Noyee realized the first
integrated cirtult while working at Texas.
Instruments a 1958, The integrated circu
combined previously solated electronic
elements towork tegether in a minktwre
environment. His invention was essentialy
the frst mikrochi, and mikrochips are foued
In aimost every electronic device today.
BuiaIng off is reseasth into integrated
circuits, Kiby alsodesigmed the first electric
pociae cakiulator. He retired from Texas
Instruments in 1943 to join the taculty at
Texas AGM. He was awarded the 2000 Nobel
Prize in Physics.

924-1997: Swviss-American physkist,
Imventor and developer of a navel prozess
forvebacly manufactsring semicendustor
deyices such as tramsiitors. Hoerri, aleng
with Jubus Blank, Victer Grinkh, Eugene
Kleiner, bay Last, Gordon Msare, Robert
Noyceand Sheidon Roberts formed Farchid
Semicanductor Cerpeeatica. Thers, Hoeeni
Imventes the panar process, which aleswed
transistoes to be ereated cut of siice rather
than germankem Hewas aha instrumental
i hourrng Ametcs o sove o3 Terdyned,
Union Carbide Electronics, and intersil

- !
1924-2007; American computer sclentist
wha directed the team that inverted and
Implemented FORTRAN, the first widely used
high bevel programening languagr, he wars
the irrveitor of the Backes-Naur form BNFL
awidely uned notation to define formeal
language syntax He later did research inte
the function: evel programming pa

The EEE awerded Backss the W. W. Mcowet
Joward in 1987 Yo the development of
FORTRAN, and e recelved the National
Medal o Science in 1075 and the 07 ACM
Turing Award for srofosnd, inflsentiol

and lasting contributions to the devign of

and The Creative Competer (R84

1924-201: An aniyst, develapes, architect,
standards nader, and sotregrreew in
computer seftware, best known for his
invention of the first random access database
management system, the Integrated Data
Stare OS], He was also the driving ferce in
Creating Masytacturing infarmation Asd
Contret System [MWCS) the first packaged
enterprise resource pllaning ssiution, and
o eSUBASNING GNlise LraraICtion pracessing.
systems for large enterprises. Bachman's 05
toatured a datatase anguage that smozthly
tegrated with existing programesing
languages, and offered many other techrical
novations.

1925 fin American researchand sciestific
Gevelopment company criginatesin the
lote 19" century 48 the VoRa Laboratory and
Burrau by Alexanes Graham Beil The lats
were ourchased by Finnish company Nokla
in 2076 Researchers working at a8 Lats
are credited with the development of radie
astroncmy, the transistor, the laner, the
eharge- coupled device (CLD), informatisn
theory, the operating systems UNDE, Plan §
Tnferno, aad the programming lngeages
Cos, and S ]a papatar modern Implementation
of witich |5 RL. Thirteen Notel Prizes have
Been awanded for work completed at

Bell Laboratories.

19251996 Wiedy concisered tha tather
of supercomputing Cray was an American
electrical engineer and supercomputer
architect. Cray desigred aseries of
Computers that were the fastest in the world
for decades. He fousded (ray Researeh
which buit many of these machines. In 1963,
ina Business Week aticie amouncing the.
0L 6600, Seymaur Crivy clearky expressed
an 680 [often misattritened to Harh Geosch)
“Computers should shey a squire law-whes

1927-207E American compiter scintist
and cognitive sclentit, and 3 pionees s

the fiekds of atificalinteligence KTl and
interactive computing systems, he was

‘ome of the founders of the dscipline of AL,
Colning he term “artificll inteSigence i
195 He developed the LISP programming
linguage famidy, and significantly inSsenced
the ALGOL ishort for “Algerithmik Langusge’]
Pprogramesing language. Lates white ot MIT,
MecCarthy peoposed s methad of distributing
Computer resources known as timesharing in
which many individusl users.coukd appear to
have sale access to an expensive maisframe
computer system

927-2006: American cognitive sclentist
concerned lasgely with research in antificial
inteligence JAR He to-founded, with loha
MKCarthy, the Massachusetts Insttute

of Technalegy Artificisl Inteligence
Laboratory Hewas the suthor of several
texts concesning Al and phiosopty. A leading
figure in computer science since the 19503,
Minsky has lett b mprint on genrraticas
of students aad coleagues. His workhas
raddind computer o wece and poyrhoogy
by applying competationsl concepts tathe
unerstasding of human prychological

926 206 Sowth Atrican boen Americes
mathematician, computer scientit, and
sducator who spent mast of his camer
teaching and researching at MIT, Papert was
one of the plasesrs of artificial intelligence,
and of the comstructionist maovement in
nducation. He was co- iventer, with Wally
Fouzeigand Cynthia Sclomen, of the Logs.
programming language. He became a
research assoclate ot MIT in 1963, and in 1967
professee of applied math md co- deector

the first person In history to make a handheld
celietas phone call i public.

W29 - Amercan busioessnan, eaginert
co-founder and chairman emeritus of

Intel Corporation, & was one of the isitial
employees of the influential Fawrchid
‘Semiconducter Corporation In 1065, Moore
olserved that the number of compsments
[Rransistors, resistors, diodes of capaciton]
in 3 desse Integrated circuit had dosbled
appetscimately every year and specilates that
itwould contines 1080 30 I 1075, he revised
the forecast rate to approximately every two
years. This prediction has comie to be calied
“Moore's Law”

1930 1990: American basinessman and
compoter siomeer who (o-faunded Computer
Scinces Carporation, which became

the largest saftware company i the US.

A phneer ia the software infustry of the
W40s, Nutt wis & major contribwtor 1o BM s
FORTRAN, the first high-level scientific

and engisaeriog programming langeage.
Mealsa created am assembler for the M 704
mainframe that i today seen o3 the most
SUCLESSTUA IRGRV I programmng effort of
the ara. Desieg this pericd, Mett foined with
nineteen others from the serospace ndestry
10 form the influe il 1BM user grows known
3 SHARE which developed S0, oae of the.
first operating systems.

130 Acomputer scientist whs
Identified the nred for a cammon tusiness.
Tanguage In scceunting in W59, Hawes

was ¢ ey produs U planming analyst for

the Electro Duta Diision af Burrosghs
Corporation. She chaired the data
deriptions subcommittee, and (ts wark led
tothe devesopment of COBOL COBOL is shert
fae Common Business Oriented Langsage
and was written to resemble ordimary
Englsh. This new language was designed to
be rum co different brands of tomputers aed
perioem agvanced accounting such as payrol
salculation.

Borri alse participated in creating the
Kansas Ciy standard format that alowed for
exchange of data betwren mkrocomzuteTs
Viaaus tape.

WA - Apieneer in the fiekd of optimizing
compilers, programs that translate source
code mritten ia o programming langeage into
machine code for dieect wse by a compute,
Allen began ber career 4t o smal hgh scheal
teaching practical math ta farm kids, then
took &j0b #t M in order to eaen the money
10 pay of her college koatm. She stayed st
1B for the niext 45 years, making dozens.
ofimpartast and seiginal cantribations to
computer science. In 1909 she became the
first woman to be named an IBM Feflow and
receved the ACM Turing Awded in 2006

I

1934 < American electrical engineer
and manager, an early smpioyee of Digital
Equipment Corporation IDEC) bired

by the founders ta design dircuits and
systems for thelr new POP-) computer, Bell
Gesigned several of thewr Pregrammed Data
Processors and later became Vice President
ot Engineering overseving the development
of the VAX. Mis later career Inchodes
entrepreneut, investor, Natisnst Science
Feundatian directrate, and Microsoft
Research frllow. The Gordes Bell Frize is
awarded annually by the Association ke
Computing Machinery for achievements in
high performance computing

s 1 ! YEULOW

1933-201t An American compater stientist,
mathematiclan, and rocket scientist wha
worked on myriad prajects for NASA. Her
Meyeas carees ke deve bopiog
Implementing computer code that analyzed
axemative pewer trchnologies, supparted
the Centaur high energy ugper rocket stage,
Which lakd the technalagiial faundaticns
forthe Space Shuttle unthes and lunches
of commueication, mititary and weather
satwliites. Horwork Included st and

Wing tergy proRCEs, iSentifying entegy
tomversion systems and aiternative systems
1o 3oive poergy problems. Bevides conducting
stk on battery- powered vehicles,

Easley aks worked 0n shistie [asnches and
desigred and tested 8 NASA macledr reactor

1935-2003: British mathematician and
cOmputer seientist known ts¢ his computing
prajects in security sperating systems,
computer architecture [capabiity systema)
and kocal area netwarks. Among Neechar's
Dheoretical LomABUtions is the developrment
of the Burrows-Abads Neesham legic

for asthentication, generally Anown 3

the BAN gk His Nesdbam- Schroeder
[coimvented with Michae! Schroeser security
pratocel forms the Basis ofthe Kerteros
authesticatizn and key exchange system.
He dlso co-cesigned the TEA and XTEA
encryphion eigonithms and poneered the
technigue of pretecting passwseds using a
one-way hash function.

Nl
1934-2006 Computer Schentist and educator,
one af the founders of the Bel Labs software
cuture that spawned UNKX, C, and many
other essential cantributions to moders
oftwarr, Griswold i knawn for his rvsearch
Into high-level programming nguages nd
symbsiic computation. Wi lesguage tredits
Inchude the string processing lingeage
SNDBOL, and lcom. &n 101, ke was hired by the
Universiny of Artrens to be Its first profesaor
of computer sciente, subsequently orgasized
the department, and was its head untl 11

1935-2007: Sparck Jones created & system
that alowes prople to search for data using
wers instead of code, establibing the
basis of search engias Be Google. Sparck
fones's seminal 1572 paper in the Journal of
Docsmentation laid the greundwork for the
madern search enghe. Iait, she combined
statistics with linguistics~as wsusual
approachat the time—1o establish formulas
that smbodied princisies for hew computers
Could iaterpret relationshigs between words.

ematical, cultural, and game

simplicity, ghven any computer algorithm, &
Turing machine tapatte of smulating that
aigorithay's logi ¢an be Comstructed.

Wi ;A competer sciestistworking

i the felg of artificial inteligeace, ind

Jent winner of the 1004 ACM Turing Award,
he s often called the

systeme.” Hewas the director of the Stantord
University’s Compatition Center from 1965 t0
1963, a0 estatiahed the Knowledge Systems
Laboratory there. Impsrtant projects that he
Was Irvoved in inchede systemvs in medicine,
such a ACME, Mycie, SUMEX, and Dendral.
Feigenkaum also to-founded the companies
IntediCerp and Teknowledge

36 101053 Hamilton tosk a pesitisn at
Massachusetts instisute of Techrology MT,
Wheer she devwlaned weather prvdictian
software on the Librascape LGP-30 and

POP. 1 computes, noting at the time that
programmert leamed thew professicn by
hasds an trairing Ibere were ma Seemal
ompiter science programs al eniversities
et From 1061-61, Hamites worked on

the massive US SAGE air defemse system at
Lincotn Lateratory, where she first began

t9 take an interest in software relablity
Dering the Apolo space missions, Hamikon
ed the team that created the oa-board
gt software far NASA's Apolle command
modiles and lunar madules.

936-2005: A Vietnamese- French ergineer
considered to be the Tather of the personal
computer” for his 1973 reation, aiong with
French imventor Frangeis Gernelle, of the first
MKTOProCrIsor based perional computer
The Micral N microcompater was baed on
aa 1ate) BO08 processar. Lates be joined
Neemerel and developed the Dslite line of
personal computers. In 1905, he started
APCT, a software compary that worked on
escryptioo. In 1995 he was awarded the
Légion & heaneus, the bighest civillan hosor
in France.

del R Adder, b Pe b
Aitchen table, this simple demomtration
dircuit peovides prool of contept for applying
Bosiean logic 1a the design of compaters,
resuing n comstruction of the relay-baved
Madel | Complex Calcuator i 1036 That
Same year in Germany, engineer Kotead Zuse
bt hi 27 computer, ako wiing telrphone
tompany relays.

Atanaself Berry Compater
(ABC)

1937 The first sutammatic electranic digital
computes the ABC s priscity is debated
amang bistoriens of compater technology
because |t was neither programmabie nor
Turing-complete. Comceived i 1937 the
mdchine was Cullt &y lowa State Codege
mathematics and physics professar kohn
Vincent Atanasoff with the help of graduate
Student Clitford Berry. It was designed only
10 30Mve systews of lisear equations and was
satcestully tested in 1942

W :Ametican electrical engineet
Anown tar his work in heiping create the
micropencessnr KoM was smplayes namber
12 atIntel ks 1968 and came up with the
1ea of using & salversa processor. He was
the first iatel Fellow and liter worked st
Atariand Sega. Hoffwas inducted into the
NatianalInvertors Hall of Fame in 1996, and
received the Natiosal Medal of Technalogy
and Innovatian in 2009

Werking on I9M's Advanced
Computing Systems prfect, Lynn Comway
made fourdational contributions to
tomputer architecture iecluding invention of
mutiple out-of-order dynasmic mstructisn
scheduing Conway bater bacame & competer
drchtect at Memarex and was recruited by
Kerax PARC While at PARC she inyented
and demanstrated an Interret e commence
intrastructure foe ragid chip seototy ping,
11973 Ly ivested scalable design rules for
VLS chip design. While serving as a Visiting
Asscciate Professor 2t MIT,she gionpered the
teaching of the Bew Sgial system Sesign
metheds—thereby launchieg a revaiution in
mirothip design in the 19605

139 Dighat Equipment Corporation
1DEQ hired AN i 1964 1 cevelop £

e ations] products ine. He edited

DEC's newsdetter that rrgularly published
instructions for playing computer games.

AN Ief1DEC n VI ang founded Creative
Computing magazie, ose of the earblest
magzines (oVTing the micrecomputer
revehution which covered the {pectrum of
Potey U Nome/ persornl Compiting. AN SOM
the magarine 1o Ziff-Dinvs in the early 19635,
and remained as Edtar in Chist. He b atse the
author of many how-%0 books, including BASX.
Computer Gomes, the first computer book to
s more thas & milicn copies

1939: HPs first prosuct was o precisisn
audia oscatec, the Model HP 2004
Theitinnoyation wis the use of 8 Sma
incandiescent light bui baown a5 a "pliot
Sght’] s & temperature-dependent resstor
i a critical partion of the circuit, which
stabilized the ampitede of the outpit
sinuscidad waveserm. This alowed them
0wl e Model 2004 for $19.40 whert
competiors were seling less stable
excillators far over $200. One of the
campany's. rarfiest customers was Walt
Disney Productions, which baught sight
Mode] 2008 for use in making the mavie
Fantasia

Stersoscope-View Master (VR

1939: The tratemark mame of a lne

o speciak format stervoscopes and
corTespanding View: Master”rerts”, The resls
Were thin cardbsand disks ontaining seven
stereoscopk -0 pairs of small trarsgarert
celor photagraphe on film The View- Master
Systemwas introdaced fouryears after the
advent of Kadactvome celor film, which
made small high-quality photographic color
images practical. Tourtst attractions and
travel views predeesinated in View Master's
#arly Bsts of avaiabie reels, most of which
Were meant 10 be interesting to users of #h
ages Most current View Master resks are
intended for childma

HOW IT BEGAN

194X Whea Workd War i bore down
on Polind, three Polish cryptanalysts
devesped s mathematcal bomba Polsh
for bomb] o decipher miltary cammands
enccdedwits Germasy's Enigma machines
Poland was quickly everrun, but their
algorythes were smuggled to the fresth
and thence to Beitaln's codebrealones. They
deveioped a code- breaking machine uung
electromedhanical telephone switches. With
2100 1o the hersic Polish tewr, Akan Turing
dutded the machine -~ which weighed mere
than 7 tons—the "Beabe. " In the US, the
Gritich desgn was fusther refined by the US
Nival Computing Machine Labaratory at NCR.
To hasten the end of the wat, mare thas 200
Bambe decosing mackines weve built

1941-2010: An American electrical engineer
and entrepeenest whe fvented the fist
commercially sexcenstul prricaal computer
n 1975, Me foundied Micea Instrumentation
and Telemetry Systems (MITS] ks 1570

tosell electronics kits to madel rocketry
Butiyints, bt the first sextesful provest
was an slectronic Calcubator ki Roberts then
devetoped the Altais 800 persanal computer
thatused the new Iotel 5060 microprocessor
anctwas teatured ca the cover of the lansary
1975 isswe of Popular Electronis. Mobbyints
flooded MITS with orders for this $337
compuser K.

Foderico Fagpin

1941 An Ralun physiciat, investor and
entreprencur, widely known ke laying out
the first commercial microprocessor, he led
the 4004 (MCS-4] project during the first five
years of Intef's micraprocessoe effort. kn 1964
while working at Fairchid Semiceaductes,
Fagein created the celf-aligaed MOS sBicon
gate techngiogy [SGT) that made passible
dynamic memories, son-volatie memories,
CCD Image sensors, and the microprocessor
Wiile at Inte}, he further developed Ns
ofiginal SGT a0 a new methedolegy for
random kgl chip Sesigs essential to the
crvation of the worid's irst single chip
miropracessar and all othes earty intet
microprocessors. Hes mnovations brosght
numeroas hanors, indlading 4 Nationsl Medal
of Techanlogy and insovation, The Kyote
Prive, and the Marconi Prize.

homwe infotalement center that:

1942 2018: Particle physkist and
developer Pasl Kunz initiat s the dep
of the first Web server eutside of Eurs
After amerting with Tin Berners:
European Drganization for Nuclear Re

e was the chief developes of MippoD:
statistical data analysis

1943 The US Army asked Bedl Laborst
19 design 4 machine to assistin
s M- gun director {pictured], a type

It 6 by executing  sequence of ackth
operations that interpotated fuaction
supplied b U mahine by pepet La
Using 420 rebays. & was adapted for ot
epplikations tollowieg the war

1943 Wairlwind was a Cold War-era
VECULS SUbE COMpUTer Sevelpes By
MIT Servomethasisms Laboratory for

trews. After s demonstration of the €l
compater designers decided bestrad
digital appesach, and the project chan

Drna of the first computers to calculats
paralie] rather than seriall, itwas aka
first to use magnetic core memary.
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